DEV1, A FORTRAN PROGRAM FOR ONE-WAY ANALYSIS OF VARIANCE OF ANALYTICAL DATA
The USGS standard rock program provides reference materials for geochemical investigations, principally for our own laboratories but also for other geological surveys, other governmental agencies, universities, and research institutes. The utility of these reference materials requires the existance of a large body of reliable analytical data and the assurance that any one material is homogeneous for most, if not all, elements over the bottles of issue.
An experimental design with a single variable of classification to provide these data involves analysis of these reference materials for the major and minor elements, and many trace elements. The variable of classification is the bottles of issue. Using two or more bottles randomly selected from the total stock, the analyst makes replicate determinations of each of the constituents of interest in random order. The calculations of the analysis of variance result in the mean concentration of the element, the mean sum of squares within bottles, which we equate to the analytical variance (precision), a mean sum of squares between bottles which permits us to evaluate bottle variance, and an F ratio of the mean sum of squares between bottles to the mean sum of squares within bottles. This ratio tells us whether there is a bottle variance (when F > 1) and a comparison of this ratio with values of the F distribution at a specified probability level with appropriate degrees of freedom will tell us if the F ratio, and therefore the bottle variance,is significant. If it is not significant, homogeniety of the element from bottle to bottle within the total stock may be assumed.
This design is useful also to study day to day variations in a given analytical method , with days rather than bottles as the variable of classification
With several methods for determining a single method, this same design can give valuable comparisons between methods. In this case the F ratio is the ratio of mean sum of squares between methods to mean sum of squares within methods. A major aim of our method development is to minimize discrepancies in mean value determined by a variety of methods. Experimental designs in which an analytical method is the variable of classification provide a measure of success in achieving that aim. Availability of DEV1 on Multics to all laboratory personnel greatly facilitates the analysis of variance for this design.
Availability of DEV1 on Multics will also facilitate quality control checks on the bulk of the analytical data which the laboratories supplies daily to geologists and others. It makes it quite simple for each analyst to check his/her skill in using a given procedure against that of other analysts using the same procedure. It facilitates comparisons of duplicates repeated at weekly or monthly intervals for the duration of long term projects. It can be a tool in defining limitations of a given method, both for the analyst striving to improve the method, and for the geologist attempting to interpret the data produced by use of the method.
A user's guide for Multics execution of these programs follows. Appendices A, B, C, D list the fortran language programs DEV1, ROCKTYPE, ROUND and CHAR, and present the logic flow diagrams for each. Table I is a sample set of data, while cf -a dp zz
After the command cf -a the command pr zz can be used to examine output immediately on the computer screen. It is necessary to use the symbol and not the name of the analyte due to a restriction on the number of characters in the variable name and to assure alignment of output column headings with data columns.
9) logout
concentration units for the analyte This input value is restricted to a six character representation e.g.,ng/gm,ppm,ug/gm,%.
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